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Three Fault Types 


1. Normal fault 2. Reverse fault 
(or thrust fault) 


3. Transform fault 
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Lesson from 1964 Alaska 
Earthquake: 


Areas of the coastline 
subside during great 
subduction zone 
earthquakes (M,, > 8.0). 


Spruce trees killed 
when saltwater 


subsidence lowered 
them into the 
intertidal zone 
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Geologic evidence points to an average 
recurrence interval of 500 years for great 
subduction zone earthquakes (M<8), but 
recurrence could be as long as 1000 years or 
as short as 250 years. 

‘Last big event was January 26, 1700 - we 
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Earthquake Sources 
= Deep earthquakes (Intraslab) 
e Shallow earthquakes (in Nam) 
\\ Subduction zone earthquakes 
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PNSN Rapid Instrumental Intensity Map Epicenter: 17.6 km NE of Clympia, WA 
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- Depth = 52.4 km (32.5 miles) 
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Earthquake Sources 
= Deep earthquakes (Intraslab) 
e Shallow earthquakes (in Nam) 
\\ Subduction zone earthquakes 
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~“--— Thrust fault (teeth on upthrown block), black where 
Holocene movement is known or suspected 
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| | Sedimentary rocks (Paleogene to Neogene) 
Cascade igneous rocks (Oligocene and younger) 
| | Crescent Formation and other Eocene volcanic rocks 
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Fault scarp: a steep slope or clif f formed directly by 
movement along a fault and representing the exposed surface 
of the fault 
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M = 5.08 + 1.16*log(SRL) 


10 100 1O5 3 10 100 10% 
Surface Rupture Length (km) Surface Rupture Length (km) 


Northridge M6.7 Nisqually M6.8 
Depth = 18 km Depth = 58 km 
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TCI JOHNSON ET AL.: ACTIVE SHORTENING OF THE CASCADIA FOREARC TCI 
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== == fault, dashed where inferred 15-4 strike and dip of bedding in Quaternary deposits 
2 numbered fault (see text) ‘4. zone of concentrated deformation in Quaternary deposits at base of bluff outcrops 
}— fold axis —400— structure contour (m) showing elevation below sea level of base of Quaternary 
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TCION JOHNSON ET AL.: ACTIVE SHORTENING OF THE CASCADIA FOREARC TCION 


m=amsex axial plane and margins of growth triangle 


Figure 7. (a) Shot point map for USGS seismic reflection profile 284 (Figures 3 and 6) plotted on 
digital elevation model (DEM) derived from airborne laser swath mapping survey in the northem Case 
Inlet-North Bay area (Figure 3a). Note that a north-side-up, west trending scarp lies along strike with the 
upper hinge of the kink band imaged on line 284 (Figures 6 and 7b). Prominent north-northeast lineations 
on the landscape are of glacial origin. (b) Northern part of USGS profile 284 showing kink band. 
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Cascade igneous rocks (Oligocene and younger) 
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How the research is put 
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National Seismic Hazard Maps 


Peak Acceleration, 2% ae of Exceedance in 50 Years 


Aas jae 


Used in building codes. 


Local Geologic Structure is Important. 


Seattle Basin with 
Sediments Removed 


Seattle Bellevue (looking north) 


Restoration 


Bremerton Point Bothell 


No vertical exaggeration 
Color contour interval 0.5 km 


Horizontal shaking 
from explosions 
recorded along a 
north-south line 

traversing the 
Seattle Basin, 
where sediments 


amplify and extend 
the shaking. 
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High-resolution surficial/shallow geologic data; the GeoMap Project 


http://geomapnw.ess.washington.edu 


YN Nd The Pacific Northwest Center for Geologic Mapping Studies 
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Lots of Simulations -> 
Earthquakes south of Seattle 
amplify more! 
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We ‘ground truth’ these 
with real measurements. 


Lots of Simulations -> 
Earthquakes south of Seattle 
amplify more! 
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Combine everything in probabilistic maps 
(e.g. for engineering, building codes) 
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